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(54) (57) 1. yCTPO«CTB0 Wlfl BypEKHH 
CKBAHHH C OflHOBPEMEHHOft OBCAHKOfl, 
BKiawawee Cyposyvo xonoimy c aaic- 
peiuieHKMM b ec Hiocwcft t,acTM nopoAO- 
paapywawUKH hhctpymchtom h paBMemen- 
uy» icoHnfeirrptWHO eft o<5caJXHyw kojioh- 

trro c AejiBw MOBbimeHH* npoHSBOAH- 
TeiibHOCTH 6ypemw nyreM yBemwetmH 
ckopocth Bbmoca MacTHi* mjiawa aa 
c^er yMeHbmemtfl 9ohm pasMuaa aaTpyO- 
Horo npocrpawcTBa o6caAftoft icojiohhu. 
o6caOTaa KonoHHa sunonueHa c npo- 
peswo BAont ee oCpasywmett, a ycr- 



poftcTBO CKafae.HO onopHUM CTaKaHOM,. 
pa3MemeKKb!M kohijchtph*iho c BHeoHefl 
eropOHU o6caAttott kojiohhu, KaperKoft 
c pasxHMrtbiMH 3JieMeKTaM« h ynopoM, 
jiotkom, aaxpetmeHHWM b BepxHett 
j^iacTH icapewK f w samHTRUMH itnaHicaMH, 
npHKpenaeHHMMM k HHXHett nacrn Ka- 
peTKH c BKenmeft h BwyrpeKHeft cropo- 
kw o6caAHofl kojiohhu b Mccte npope- 
3H f npK 3T0M padXHMHue sneMeHTbi 
KapeTKK pasMemeuM b npopean C.B03- 
MOKHOCTbto nepewememw h oOpaaoaaHKa 
menH npH B3a«MOAeftcTBHH ynopa icaper- 
icw c onopnw cTaxanoH, a sanprrHue 
nnanicH ycTaHOBJieHu c BosMOxnocTbio 
repMeinsanKH mejm. 

2, ycTpottcTBO no nJ, o t jTh- 
<ia»meeca Tew, *jto BA° ni> 
npoAonbHoft npopeSH o6caAHott kohohhu 
BbOlOJlHCTO nonepetiHbie HaAPeaw, pac- 
KOJio^eHHtie no o6e ec CTopoHtJ. 

3. ycrpoftcTBO no nn.1 K 2, o t- 
ji u <i.a w m e e c n TeM, *to pas- 
HKMRwe 3JieHeHTW BunoJineHM a awe 
pomiKQB. 
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H306peTCK«e othochtch k ropMOMy 
aeny, a kmc kmo k 6ypeHH» CKBa*HH 
b noponax, nepCKpbirwx csepxy tojt- 

XHefl pblXAMX OTJTOXeHHft. 

Uejibio M3o6peTeHK« hbjt^ctch hobm- 
mcHHe npoH3BOAHTent»HocTK eypenwa 
nyTeM ysenH^emiH ckopocth Bbinoca 
yacTHu ©nana 3a cmct yMeRbmeHHH 3o- 
hw pasMMBa 3aTpy6Horo npocTpaHcTBa 

o6caAHOM KOAOHHW- 

Ha *nr. 1 h d>Hr-2 npeACTasneHo 
ycrpoflCTBO s AByx npoeKiptHx, o6~ 
npfA'BHAi na $nr.3 - paapea ycTbe- 
boh qacTH ycTpoftcTBaj Ha $Hr.4 - 
cayenne A^A Ha *nr-3; Ha <frHr.5 - 
ceneHHe B-B Ha 4>nr,4; Ha *Hr.6 M 
$Hr.7 o6caj*HaH xonoHHa c itpOAQAbHoft 
npopesbio k nonepeuHMMH Ka«pe3aMH > 

BapHaHTU BbUlOJTHGHHH « 

yCTpOHCTBO AJ1H 6ype.HMH CKBaJKHH 

C OAHOBpeMeHHOH o6caAKoft COCTOKT 
H3 (SypOBOft XOnOHHN 1 (4>nr«1 H 2) 

c seKpenncHHUMH b ee HHXHeft Macw 
aafioRHbiN ABHrareneM 2, nopOAOpaspy- 
mawwHM HMCTpyMeHTOM 3 h uefrrparopoM 
4. Ha CypoBoft koaohhc c noMombw 
xoMyTa 5 aaxpenjieHa o^ean^an koaoh*- 
Ha 6, b kotopoh Bwnc/iHeHa npoaons- 
Ha* npopeab 7 co CKOcaMH 8 h Top- 

• UOBUX H3LCTHX KOAOHHU. B IipOpe3b 7 

ncTasncHa xapeTxa 9 c paaxnMHUMH 
poAHxaMH 10 (*nr, 3-5), BUnoAHen- 
humh H3 aaKaneHHoft CTajm oopasyw- * 
iqrhh b oCca^HOH KonoHHe menb 11 
ATOHott I (*nr.2), PasMMHwe poahkh 

• *f0 aoKpennesibt a Kapanre 9 c noKombw 
no ai&h nuHKOB 12 KaneHHJi, san^HmeHHwx 
or mnaMa c uoMom>to yanOTHCHKft 13 
($ht.3 h -4) . Ha BHemHefl ^acTK xa- 
peTKH 9 BunoimeH ynop t4,a k hh*- 
neft ee <iacTH aaxpenneHbi aanosTHwe 
iuiaHKH 15 h 16, nepeKpbmajomHe men* 
c BKeniHeA h BHyTpeHHeft ctopoh o&- 
caAHofl koaohhw. 3ainHTHbje iuiaHKH yc- 
TaHOBJieHM c o6ecn«cHHeM repneTHaa * 

*uhh mem*, Afl« **ero nonnpyxHHeKbi 
OTiocHTeiibBO Apyr APyra c noMombio 
npyjKHH 17 % HaAeTbix Ha nanbio* 18. 
Ann HCKJnoMeHHH nonaAaHW* lacmu 
mnana noA pojihkh 10 KapeTKa 9 CHa6- 
*ena ynnoTHeHHHMH 19 h 20. B Bepx- 
Heft qacTH xapcTKH saxpenneH aotox 
2t ajih OTBo.aa mnaMa nepea cTeaxy 
o6c-aHoft kohohhw. ynop 14 xacaeTCR 
BepxKeft TopAosoft ^acTK onopHoro 
craxana 22, pacnyJioxetiHoro Ha ycTbe 
CKBaXHK. fln« CKHJKeHHH a^tfcopMaAHft 
o6caAHoft koaohhw npw ee pacxpMTHH 
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yneHbineHHa aohhu t menw (<linr.2) 
b otfcauHOH xoAoime MoryT dtTPb bit 
nojiHeHbi nonepeqHue HaAPeshi 23 
(<t«r.6), pacno/iotteHHbie baoax> npo~ 
S AOAbHoft npopesK 7 h coeAHHcHHbie c 
Heft.- 

BejtHWHy pacKpt>rrH>» o6caAHofl ko- 
noHKU, T.e. ozHpHKy b meAH* (dwr.5) 
h ee AnHHy t (*Hr.2), onpeA^AHwr 
10 H3 cJieAywfliHx ycjioBKft:. d f < b -* b ot 
HtG t r«e d\- MaxcHManbRbrfl AHaneTp 
qacTMU tmiaMa ABHxymerocH b xonbae- 
bom ce<ieHMH Hewy o6caAKott h 6ypo- 

BOft KOAOHHaMH, b t ~ OHpHHa Bt£fIH 9 

15 cooTBeTCTByica^aii Haiany nnacTH^ecKHX 
Ae^KjpKAAHft b 6ypoBoft KOJlOHHe, N - 
ycHJiHe na nepeMemeHHe xapeTKM no 
o6caAHott KonoHHe h G - oceaart Ha- 
rpyaKa Ha aaooft. SHa^ieHHJi b 0 k N 
20 onpeAenRwr 3KcnepHxeHTaftbH0. fliw 
aroro npeABapHTeJibHo BMOHpawr oTpe- 
a ok TpyCw nyxHoro AHaweTpa D, h 
AimHoft okojio tO D h paapeaaior rpytfy 
BAOAb, nanpHMftp, ^pesepoBaHHeM huh 
25 c noKombw caapo«iHoro annapara, 

CTpeHHCb npH 3TOM nOJiytlHTb B03MOXHO 

XSonbtuyw ^HCTOTy nosapxHocTH paspeaa. 
, no Kpa«M paapeaa AeJiawr cxocu 8 
1 (*wr; 2) . KoHCTpyKAHH K^peTKH npe- 
30 AycnaTpHBaeT ycranoBKy b Heft poah- 
kob co cMe^em'eM (*Hr.5) TaKKM 06- 
paaoM, H?o6u n.HpKHa hx p^a Hecxonb- 
ko npeBhiaaAa m SiKCHMaAb ho BoaMOKHWft 
pa3Mep ^xacTHA mnaMa. 

3a*eM hoabo^t Kaperxy k cKocy 
8 rpy6u if, n&KOCst yAapw no Kaperice 
bah ee ynopy 1.A, saroHinoT Rapency 
B cepeAKHy paapeaaHHoro y^acTxa. llpH 
3tom onpeA^w»°T AAHHy t pacKptrroft 
^acTH TpyoM h oueHHBa»T ycKAne H 
na uepeMemeHne Kaperxn, Ecah nocne 
HSBneMeHHH xapeTKH H3 Tpy6hi nmpHHa 
npopeaH ocranacb npeiweft (ncxoAnoft), 
a ycHAHe N ne npeBbicnno nonycTHMoro 
3Ha*eHKtf f to o6caAHy» KonoHKy Ae-. 
na»T H3 AaHRoro ceneHwi Try6. Ecrm 
b BM6paHHOM oTpeaKe Tpy6 Bosmncna 
ocraronHaK Ae6opMau>ia f to BufinpawT 
Apyryw rpy6y c MeHbaieft TonmHHoft 
creKKK hah ooAboero AHaMeTpa. Bo- 

AOAHHTeAbHOft B03M0XHOCTbM HCKAKWHTb 

ocTaTOHHyw Ae*opMan>«o Tpyfibi KanaeT- 
ca nepHOAHsecKaa nonepewaa naAPes- 
Ka TpyObi ynacTKaMH 23 P«oni» jihhhh 
oCHOBHoft npoAonbHoft npopean 7 
(4mr.6) hah saneaa MeTanAHtjecKoft 
TpyCu Ha HeMeraAAKMecKyio, HanpHxep 
nomOTHAeHOByw « yxa3aHH«e MeponpHH- 
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TKH nO3BOIW0T onKOBPCMeHHO CMH3MTb 

h ycKJine una npoABKsceH** KapexKn rro 
T py6e. flmuiy saournibix tmaHOK 15 « 

16 BblCKpaWT paBHOft nOJIOBHHe XUMHbl 

meiiM, T.e. 

YcTpoftcTBo flJTH Oypetwa ckbbjkmh 
c oAHospeMeHHoft oficaaKoft co6Hpax>r 
m pa6oTe»T c hhm cJie^ywmHM oCpaaOM. 

IlepeA uavajiOM 6ypeHH* aaroraBmr 
bujot o6caAHy» KonoHwy pac^cTHoft 

iUIHHW, flOCTaTOMHOft A™ nepeKpwrHH 
BCeA MOCHHOCTH pbOOTbaC OTAOXeHHft, H 

BwnojrtHHtoT b Heft npoAonbHyro npopeab 
7 co CKOcaKH 8, yKaaaKHWM cnoco6oH, 
a ecjm HeotJxoAKMO, AonoJiHkTeJitKwe 
nonepeuHue MaApeat* 23 (4>wr.2, 6). 
3aKpennaJ0T Ma OypoBOft xonoHHe sa~ 
CoAiiuA rHApoAPMraTejib 2 (Hanpiwep, 
T yp<So6yp) t nopoAopaspymajomH* hhctpy- 
mcht 3. uenrpaTop 4 h oCcaAHyw <c- 
noKHy 6 c noMomwo xo*iyTa_5. IlpH 
3T0M noponopa3pyinaKMHKft HHCTpyMertT 
AOJweH (n AaHHOM sapHaHTc npKNeKe- 
kh« ycTpoftcTBa) cbo6oaho npoxOAHTt 

B OOCAAKOH KOAOHMe H BblCTynaTb K3 

nee na HexoTopyw BeniroHKy • 

JUiice'aaKperuiKWT K HOTHeft uacrn 
KapeTKH 9 ynnoTHeHKe 20 h saooXTHbre 
nnaHKH 15 m 16, noAnpyaawennbie h 
cocAMrteHKue ne*Ay co6oft c noMoinbio 
naiibueB 18. 

IIoaboakt KapeTKy 9 k o6caA»oft 
KOJ10HH6 co cTopoKN nopoAopa3pyma*o- 
mero HHCTpyweHTa 3 h 3a6raaioT ee 
BHanane b cwc 8, a 3axen b npope3b 
Tpy6w ynopoM 14 napyxy AO rex nop, 
noKa KoHUObi 3amHTUbDc trnaHOK AOftAyT 
AO lOOKHcro oOpeaa otScaAHoft koaohhu. 
Bypoeoft cnapHA BUBecrKoaioT b Bep- 

THXaJIbHOM nOAOKSBKH HAA TO*JKO« 6y~ <Q 

P chk« ? noABOAitT noA Hero onopKwft 
crajcaH 22 (*nr.1-3), bctebahmt b 
aepxiooio qacib Kape«H 9 yruiOTHeHKe 
19, TaM »e aaKpejuwioT aotok 21 h 
npHcrynaiOT k CypeHioo. <S 

flan 3Toro b nortocrs 6ypoBOft ko- 
aohhu noAawT noA HanopoM pa6o^yw 
XHAKocTb, KOTopaH, ftpoftA* nepea 
rKApoABMrarenb 2, apkboakt bo apa- 
meinie nopoAopaapymaicmKA KHCTpyxeHT. 50 

Uocne onycKamui cBapmxa Ha 3a6oft 
HawHaercH yrAy6ica ckb<pkmhm b puxnoH 

TO jUne. PaaKTHBHWfc MOM6HT OT rKAPo- 
A- ** raTejw BOCirpMKiiMaerca mb^toA 
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cTflmca Mepea nepxHioo ^acTb KonoHHbi 
GypKAbMbix rpyO. B nawanbHun momcht 
yrny6KH CHapaAa oTpa6oTanHa« xiin- 
^ocTb co nuiaMOM HSAKBaeTCfl hs-hoa 
5 oGcaAHoft koaohiiu. HanbHefrwee 3ar/iy6- 
Aentte cnapRAa npoHcxoaHT sa cseT 
pasMbiaa pux/ioft Tomim h paspymeKM^ 
ee nopoAOpaspywawagiM HHCTpyMeHTOM. 
np H 3tom ynop 14 KapeTKH conpHKa- 

CBtlOH C TOpUOBOfiunOBepXHOCTbK) cTa-* 

xana 22 (*Mr,3) f xapeTxa 9 c sanmT- 
HbMfi iinaKKaMH 15 M 16 yAepxMBaeTCH 
Ha ypoaae ycTbH cKBawmw, Poaiikh 
tO xapeTKH HaviHHawT KarHTbC^ no 
fUiocKocTKM npope3H 7 o6caAHofi ko- 
jjokbu, o6pa3yR b Heft 6eryinyw meJib t 
KOTopaa nepeMemaeTca no o6caAHofl 
KonoKHe CHH3y BBepx, ocraBaHCb npH 
3Tom Ha ypoBHe ycrbH cxaaOTHw. 

IIpOMblBOMHa* KKAKOCTb CO DUiaMOM 

fiocrynaer b KOAbuesoe npocTpaHCTBo 
Mewny oGcaAHofl h OypunbHOH koaohh3'~ 

MK, nOAHHHaeTCK ao ypoBHH KapeTKH 
9 h KsnraaeTCH wapyacy ^epes otkpw- 
Tyw tiacTb qj£jth 1 1 no noTKy 21 . 3a- 
mHTHwe rtAaHKK 15 H 16 npeAOTBparaawT 
nonaAatiHe h 3 aicnKKwaa wne ^acTHU 
nutaxa a MacTb n^ejin 1 1 , pacnono*en- 
uyw inixe KapeTKH 9, uto oOecrtewBa- 
eT CMbtxaKKe menu aoa AeftcTBKeM can 
ynpyrocrw o6caAHOfi kohohhw. 

B caow osepeAt* canbHtiKOBoe ynnoT- 
Heuue 19 b BepxHeA sacTH KapeTKH 9 
npeAOTBpamaeT nonaAanHC u saxAHKH— 

Ba«MC MBCTMH WJJSM3 MeXHY pOJT1iK3.HH 

10 h nnocKOCTBMH paapcsa 7 o6caA~ 

HOH KOAO(f«bl. 
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% MOMeHTy saDepweiiHa nepexpwTHH 
Bceft tojiihh pbocAbrx oTAOTKeHHH KapeT- 
xa 9 bmxoaht sepea sepxHHB ckoc 8 
o6caAHofl TpyOw. Ha stom 6ypeHHe Bpe- 
HeHHo npeKpamaioT. KapeTKy 9 c hot- 

KOM 21 , 3 amHTHblMH iuianKaHM 15 H 16, 

a Taiace xoMyr 5 chhmbiot • flaAbneft- 
mee OypeiiMe aeAyT b ycToftMKDMX no- 
poAax 6ea noA^eMa 6ypoaott koaohhm, 
KapacpiBaH ee no Mepe Heo6xoAHMocTH. 
B 3TOM cnytiae npoMUBOMHafl ^hakoctb 
co mnanoM nOAMHMaeTCH c 3a6o« BBepx 
no o6caAHOft KonoHHe m H3AHBaeTCR, 
Kaic oObiuHO, ^epes nepxMee ee ceueHKe, 
pacnoAOxewHoe hgckojioko Dbane ypooH* 
nosepxKoCTM rpyHra- 
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(54) (57) I. A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A — A section in Fig. 3; 
Fig. 5 shows the B — B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the. slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 1 5 and 1 6 is selected to be equal to half the length of the 
slit, i.e., 1/2. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 1 5 and 16, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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